PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 

(43)Date of publication of application 



2001-166336 
22.06.2001 



(51)lnt.CI. 




G02F 1/1368 
G09F 9/00 
G09F 9/30 
// C23F 1/16 
H01L 21/308 




( ? 1 ) Annliration number 


: 1 1 -349787 


(71 )Annlirant 


: HITACHI LTD 


(22)Date of filing : 


09.12.1999 


(72)lnventor : 


TAKAHASHI TAKUYA 
TAMURA KATSU 
KIZAWA KENICHI 
KANEKO TOSHITERU 
OCHIAI TAKAHIRO 
CHIYABARA KENICHI 
TERAKADO MASAMICHI 
HARANO YUICHI 
YAMAMOTO HIDEAKI 
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WIRES IN LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of producing a 
TFT-LCD having a tapered cross section of a Mo alloy/AI alloy 
laminated line and having good coverage for an insulating film by 
using a wet etching method to process a laminated line of a 
m - molybdenum alloy upper layer and an aluminum alloy lower layer 

into a tapered cross section and then by using a shower type 
batch etching method to obtain good coverage for an insulating 
film. 

SOLUTION: A gate line is formed on a glass substrate, a resist 
pattern is formed by photolithography on the gate line, and wet 
etching is carried out by using a mixture as the etchant having a 
composition of phosphoric acid (H3P04), nitric acid (NH03), 
acetic acid (CH3COOH) and water (H20) containing >7 mol% and 
<12 mol% of the nitric acid (HN03) and at least one of 
ammonium fluoride (NH4F) and hydrogen fluoride (HF) in a minute 
amount as 0.01 to about 0.1 mol%. 
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T, Wlil 2^;l'%f*'5 7-y-fl:T>' ; EXT>i,^ 
0 . 1 VUXmu L-fz 'jyl(H 3 PO,) t«(HN 

o 3 ) tmm (chjCooh) t7j< (h 2 o> t*%$jt 
0 °cxWM; v>y% f&wm Ltz . 

[0039] H5C0 (a) (4A l ^2cON d^S^ 
2 . 0 a t % co^fafe 9 s IEItc0iffffi»«{4«fa 2 5 

•-30* codir— ^^fcJo:$fi.Jt. icoieiiyN°^y 

C0Ji^-ft.^mffl^L^S i NMc0^ySV-yi>'{4+*T" 
25-ofe 0 H5C0 ( b ) (4. A l^2c0Nd#^S* 5 " 
0 . 1 a t % COMSXfo <9 , ie^cOA 1 ^ScOfPJffigP 
lz t o -y ^ fc JBfeU* ^iia«^t)5& 5 ^fi!c t fc . i coffi 
^yt^>co±Wt^ffl^L^s i NMco^ysv-yi>' 
fct^+a-T* -5 . A 1 ^ 2 CO N d 0.2a 
t%co^(4, II 5 co (a) KK<!0Bf®^K 
(ilfa2 5" -30* cOJIIIt— y^fcjDX^tlJt. L* 3 
Ltctft*. m^'yJ-y7^mMQ*»MWM%.$: 3 
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5 o o ctrr-g> t . B5co ( b ) tmmzA i iz±m<nm 

mmz b n 7 h J|jb*L4 S$©K£(£!l&a s £j£ L tz . 
[0040]i6li. *^BJcom^<7)*]IWJS:^-ri^ 
HT* 9 . TS^'A 1 K)±M* { M oit&Vbh 

y- Vfflfc* i"r V-^^g^x y f- V^Tffl* L . 
v^^£^77;#M«?IJSi b 7 l>z J: § T ? t- < 

(a) immh?y : JZ.?%5<fr<7)MWm. 16« (b) 

[004 1] £-f\ -Y X#6 5 OmmX 8 3 Omm<D#7 
7^1^-B-. 2.0 at% cONdSr^rTSA 
i240nmi:3.0at% COC r fc-frtTf SMo-^t 
2 OniSW 7 7 U >?'mz£ IJJSKU. 

h y ^ ;y £ * h U 7 7* 7 7 -r — £ <fc 9 U i/ 

-r y-x •/^v^s^i; d igsex -y f - yyzmm i> , 

X . ffiWmmfr 1 2 ; e;l/%T-* "5 , 7 -y •fkT>' ; exT>A 
£0. l^^Saut^UVK (H 3 P0 4 )i:iiiig (HN 
O s ) fclffift (CH3COOH) fc* (H 2 0) hSr-t-ti- 

[0042] 6 5 OmmX 8 3 OrartOtf^XSK 1 <7D±T 

^N°*{cjDX^^l-e<73T— >-N°«(i:«tfe2 5° —3 0° OH 

l . {sera m-^mmuxim $ . 
[0043] mz. y-hmmmiobLxsi n§3 

50nm, ^ftlllkLTT^rXSi (Jttt 
1 4 0 n m t n»*#:l 2 0 n m ) £T 7X 

B«>£*l-** , Clft -y S^i* 

WML h'5-fx.yf-y^J; y 1 
1 |;A7-y/Lt„ 

[0 044] <Wc, FWyE*12iJj:tfV-.*IB* 
1 3 fc UCrMo^i3 0 0 n m£7ys°-y 7 ij 

fciOjSKUfc. i^'xh^y-^hU 77" 

77 (ciOJWKU i^v-x-y^y^'itmiJ; v 
S^x -y -f- yyitmm LI£ft^7 >&Mf&Lfz« Z coig, 
-£\ x-yf-r>h£;L-T. 5ii^ZHrU'7AT> ; e-'7 

7*- ht&tUR 1 0 <7>XPfi^£rt- LT 7*- MS 

L^a^-. 7*- Men 9 com o s <r t a* 
m±^ttfz. LfrLtcwt*. -y-hwmmi o^ysv 

•y o fcsfctf), 6 5 0 mmx 8 3 0 mmcO^'77. 

£K 1 <7>£> n> 5 ffl^T'T-'- h SK 9 CO m o ^r#Jl«i« 

m±m#>z>tc& -fr^tz. m^x. vu^-v^-yyizx 

0 s FW Mail 1 2 fc V-Xffitt 1 3 cO^O nl^i 



ffrJftrx-yf-^T'Us. 

[0045] f£t»l£ 1 4 t LT S i 3 5 

0nmSr7°7Xv-ft;^mffi^*S^j;D«L7 , i. -e<0 

[0046] -f y^J^mmim ( I TO ) SrX 

^2:*:bU V^97^— KiOWJftUs HBrMfci 
S^x -y f-^' i 0 s IT 0«ffi 1 6 ttz . 
^•5T\ y-MEKQiOTJBKifflV^A HB 

mmi 4*?¥-wtmmi ocoxfmi-fttxy-hm 

i^HBrWUa*, 7-*-M&»9<y)A 1 

1 4-^-MgiiJRl Oco^?AV-y i/ffSMTfoitztz 
46, 6 5 OmmX 8 3 0nm<?);#7XgK 1 £>!$>Sffi9f 

it. 

[0047] PXktQTu-tXlZi. *)^frVP&MX?tfW 

omm h^yzSxfizz&TfT-jyvhv-/? xam 
mx'^fz* 

[oo48] mzM-tnmmMiz-o^xmw-i-h. 
[0049] jmmmi±. mxameMtz&^xm&L 
tz i, h wz. 9 im.<nmsk h^y^^cisr^f 

^ 7*V h U -y 7 7. tCfc V >T , 7 s — h 1£H 9 C0±S<7)-^^ 
ffifigSr^i., T 5 — M£l*9i: ITOI1 bk.<7)ny-?9 

h%mzmmLtzmxh&, mm, y-hs»9±M 
coMoi?&mmzft*th itoii 6«3V7^hWtt 

WfiUfeR-C**. MoCr^TfiCr*f 
Ml.0at% i0i>fSV^<7). MoHf^tliH 
fMI* { 3.0at%j;HfiV^^, MoZr^l 
Xnz r**»A<5 . 0 a t % J; 0 MftV^^HcfeWT 
3y^7h#tt<7)TO^t7t, ^fL^cOCr, Hf, 
Z r <7>miD7C*i^>h $ V ^^cO«-^(i , 3 y 7 7 h SP 
tiSUTMo^mLTA 1 I TOI1 6^ 

WRWfcJWBUTtJ 0 s *<mft\ l z®'k1fiWt>t>ttfz. 

z\cr>M o&ikffliknmmz, umm \4izny 

-;H 5^JFM-r^^F7Wx-y^y7'KJ; ! 5. iti 
A,cOCr, Hf, ZrO8a07C«fi#>h§V">Mo-£&J§ 
t>x.yf-y^$*tTLi^fcifcfc:J:S. ffit-. Cr, 
Hf, Z r C0^JD7C*S*^ lUMo . H7-fx 
■y f - yyffi&Wfo *) 3 > 7 7 h ;H 5 CDBtiMffllfc 
X'foitz. 

[0050] *«0>1O?g B H H ^^Sc7)S5t7jffit1i:, ~> 
t7-X7fy^IV^> Al^MTlfcLMo^ 

[005 1 ] yt7~x 7 fy/'li 7C*«2rfflV^M 
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W:Ltz*Wmz£ Al -£#£TJf £: LMo^2r± 
«£fflvtf:SBi5 -f 9 J: < d t ^"BTf g 

[0 0 5 2] 

Sit SKoBr -r-^fc jm t . »I«*A>.y 
[0Btf>ffi*&iPJ!] 

[HI] TS* S A 1 DiWMo^Ttl.i 
[02 ] T***A 1 ^&T* 9±JI#M o^T*** 

[03 ] TWA 1 K) ±JI* S M o S&T'h h m 



mmZis^V-tt^Mg,^ >y 1-y7XB$LLtz t £ 

[04 ] ti^a i &&t$> <9±.mt>mo-£itx-$>&m 
mmmz ^ -v v-^cos^x -y i-yyx&m tfztz 
nnmnmwjfm ( m o-^^c r , h f , z r cd* 

[05] Ttt6* A 1 ^At* "9 ±JI#*M o SikX'fo & m 

<5«it§«Wffi»K(A 1 CON d«#fl«. 

[06] y^V-Jf^(OM^y^>^X^tfzTm 

[07 ] y- mmjlukom o^mmzn-th i to 

[^#^BJ] 

1"-^'^X^K, 3-Mo^ 
y^N^y, 5-->-rV-X-yf->^a, 6-X-y 

— MBit, 1 O-^-MfifcJR, ll-^#i, 12 

-fw ymm. i4-«sbl i 

5---3>^^^ h*— /K 16-ITOi 



[01] 



[02] 





[05] 
121 5 



[06 ] 
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\2 ) 4 ? 15 1 




9 11 10 




1 9 10 
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CH3] 
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Ca) (b) 




[H7] 



m 7 



Mo£&|§j£ 




Mo— 0. 5at%Cr 


X 


Mo— 1. Oat%Cr 


O 


Mo- 3. Oat%Cr 


o 


Mo- 9. Oat%Cr 


o 


Mo— 1. 5at%Hf 


X 


Mo— 3. Oat%Hf 


o 


Mo— 10at%Hf 


o 


Mo— 20at%Hf 


o 


Mo-2. 5at%Zr 


X 


Mo — 5. Oat%Zr 


o 


Mo— 20at%Zr 


o 


Mo- 30at%Zr 


o 



7oy h^— i/CDWt% 
(72) mm MzR «- 

(72) ^BJ* ifrP «f 

=faijR3a5rm#»33oosffii «sc*ttB± 

^**3£!SifrW3300#« «fcifc£r*tB:£ 
SW^BfT f XTW T|*l 
(72)5PJ!# 5i?JK «- 

^*B±rU^^HT-tTBl#l-f- 1* 
sfcMt B £Mft ffi B AW $m ft 



[04 3 

HI 4 



(a) (b) 




m)wm mm m- 
(72) Ui* mm 
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2H092 


GA25 


HA06 


JA40 


JA44 


JB24 




JB33 


KB04 


MA18 


NA15 


NA16 


4K057 


WA11 


WB05 


WB08 


WB11 


WB15 




WE02 


WE04 


WE07 


WE12 


WG03 




WN01 










5C094 


AA21 


AA42 


BA03 


BA43 


CA19 




DA14 


DB04 


EA04 


EB02 


FB12 


5F043 


AA22 


AA27 


BB15 


BB16 


DD23 




EE07 


FF03 


GG02 






5G435 


AA16 


AA17 


BB12 


EE33 


EE41 




HH12 


KK05 


KK09 







